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CMB scattering sources (secondaries):
Thermal and kinetic SZ effect
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Thermal Sunyaev-Zel'dovich Effect

® |nverse Compton scattering of CMB photons
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Thermal Sunyaev-Zel'dovich Effect

® Secondary anisotropies in the CMB
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Kinetic Sunyaev-Zel'dovich Effect

® Doppler boosting of CMB photons
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CMB scattering sources (secondaries):
Thermal and kinetic SZ effect
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The Simons Observatory

http://simonsobservatory.org

A five year, S45M+ program to pursue key Cosmic Microwave
Background science targets, and advance technology and
infrastructure in preparation for CMB-54.

Merger of the ACT and POLARBEAR/Simons Array teams.

* Tentative plans include: S

A

Major site infrastructure
» Technology development (detectors, optics, cameras)
* Demonstration of new high throughput telescopes.

* CMB-54 class receivers with partlally filled focal planes
« Data analysis - |

--------



http://simonsobservatory.org

Auto & Cross spectra
(ignoring clustering)
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Cross Correlation with X-ray clusters
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Used the raw Planck at 100-857 GHz
Also used the WMAP9 94 GHz



Cross spectra

® ® WMAP 96 GHz ® ® 143 GHz
® ® 100 GHz i
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Cross spectra constraints
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Cross correlate with lensing

ournal of Cosmology and Astroparticle Physics

An IOP and SISSA journal

Detection of thermal SZ-CMB lensing
cross-correlation in Planck nominal
mission data

J. Colin Hill and David N. Spergel

PHYSICAL REVIEW D 89, 023508 (2014)

Detection of warm and diffuse baryons in large scale structure
from the cross correlation of gravitational lensing
and the thermal Sunyaev-Zeldovich effect

Ludovic Van Waerbeke,~ Gary Hinshaw, " and Norman Murray3"":
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Cross correlate with lensing

Analytic theory

Analytic theory (1—halo)
Analytic theory (2—halo)
AGN feedback
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Cross correlate with lensing

Analytic theory, WMAPY

AGN feedback, WMAPY

Analytic theory, Planck 2014

AGN feedback, Planck 2014

Van Waerbeke, Hinshaw, & Murray (2014)
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Cross correlate with lensing
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Cross correlate with lensing forecast

wt 4 S4galaxylensing "
sz« () 1 S3CMB lensing

0.26

Tomography!

S N S I — —
0.%7750.800.610.62 0.83 0.84 0.85

1.~ P Profile params:
1T Q 1 Poamplitude +22%
1 B outer slope +4.1%

— 0,8 —

b onmtimteies oz Z dep. of Po+13%

- 4.6}= - 46} -

4.4 4.4

4.2 4.2

4.0 4.0

11 1 1 1
.85 0.250.26 0.27 0.28 0.29 0.30 0.31

0.55 0.55 0.55

| I | |} 1 | I I I I I | I |
=1-0.60 = =1-0.60 = -1-0.60 = —
-t-0.65 p= -t-0.65 = -t-0.65 f= —
~1-0.70}= ~40.70}= ~4-0.70}= —
—1-0.75}= -t+-0.75p= —-1-0.75}= —_
-1-0.80}= =t-0.80 = —t-0.80 p= —
=1-0.85 = =t-0.85p= =t-0.85 = —
~1-0.90 = -1+-0.90 = ~1-0.90 = —
09 /90,00 0.810.82 0.830.84 0.58'905.25 0.|26 0.1270.l28 0.129 0.!30 0.3?'95 0?6 0.l8 1.10 1.l2 1.|4 i 4.10 4.l2 4.14 d.l6 4.8

Ts O P I6;



Discrepancy at £ = 30007

x Planck Coll. XXI 2013
s Planck Coll. XVI 2013 + WP + High
— Planck Coll. XVI 2013 + WP + Hi#
— BBPS 2012 + zcut correction
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. AGN feedback
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Combining tSZ & kSZ measurements

(if there’s time)
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Given Pw(r) and p(r)

Can we constrain y, a & Einj ?

comoving radius at z = 0.57 [Mpc/h]
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% error
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